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Abstract 



PROBLEM TO BE SOLVED: To pre'dictively perform data acquisition of a load instruction to speculatively carry out subsequent 
instructions, to reduce a data dependence relation period of the load instruction and a store instruction and to improve processor 
performance by supplying data acquired by referring to a specific table. 

SOLUTION: A load index store table(LIST) 207 is accessed by using a load instruction address that is shown by a program 
counter(PC) 600 on an IF stage. A store index value table(SI VT) 307 is accessed by using a store instruction address that is 
obtained from the LIST 207. Data that is acquired from the SIVT 307 is supplied to succeeding instructions as an operand and 
the succeeding instructions are speculatively carried out. A comparator 500 compares data that is acquired from data memory 
800 with the data acquired from the SIVT 307 on an MA stage of the load instruction. If both coincide, speculative execution is a 
success. 
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"r—vnT h'i'XX'&wztiXT—ftDT K u^dSttS 

L-C'ggkSJtfc* H7^0T KL'^Srft^U i§£:05 

fiZ^—P-O^y 9?.?. YT=r — ^JU (D I ST) 
k, 

U i§*<7)n- b'$i<T?<nm?T^Mte<bmzM1ZD I ST 

(LIST) t> 
^StlSLTg^ixfc^-^Sr&ifSL. i§-£05*b7 
h7^y7^^^!Ja-T-y;i' (sivt) 

X., 

sfllBD I STIllSJi:^— 9<DT Ku^Sr#Ba-f-5 n— K 
U-^T-mllEST VT£#BB UT^ib^fcy 1 -^^, a — 

fcy'-^^T'n-fe^-tMz^-r-SSg-C-fooT. 

nSr-^^vfy^^^ h7r- 7* A- (D I ST) 

^fc^U-CS^^ixfc^ h 7^037 Ku^W 
U ii£tf3o- h^^Oiffll'i bt^ldHufED I ST 

(LIST) h 
^. H7#<£o37 Ku^f#I$ixX^ hT^^-(DT 
^iC^LTS^^ixfcT^-^^tti^L, i§*03* (-7 

FT-fyfyM/^i-T-y/i' (S I VT) i, 
7° p i? y -f if =f - 9 g £ # S?. f -5 £A ml 03 7* n -fe ;/ 

fflfED I STIiPi:f-?m7Kl/^^it2>D-K 

L/c^oTfitJieL I S TA»Cj#lbtUfc^ hT^h^-cOT K 
u^-CbmIES I VT^r^BS.LT^ibixfcT 5 — n — 

K^^-IC J; 9 7 ^-fe^i^ SI £ ft £-7 — * i LT7*n-fc 
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^Ltf-?^I#L^l:, IBllif— 
^bixfc^Silx-^ tHtif2f r -^>^y^ib#ibtifc7 r 

[lf*Jl3] 7*o-fe y-tJ-^-r — ^^^-y \ZT9-b* L 

fc7 ? -^^7'o-fe-y-th dttm-r 5 mwix-ib o r , 

t—9<»t KW7.t'#I$nTf-?ro7 Ku*i;:*tJS 

tt-Sx — 9^> z fy h77-^ (D I ST) 

a — K^'proT h>^X'#S$nto- K*^»7 h'U 

L, il*<Dn- K^^05^fT®E^e>r/l-BflfED I ST 

asg&5Egr£ii,3n — hVyr-/^^^ h7f- 7Vu 
(LIST) i, 

^lc5tJ^L-Ca^$tl7c7 ? -<?^«^L, ig*0)^hT 

hT-fi'fy^^Ua-T-^l' (SIVT) 

•^<0^®S:»Jf -f 5 y ^--y^< y 7 7 £<I;U 
. ifl 15 D I S Tfi7*— *05T Kl/*T-#j?S£*l,5^ V h y 
t^—^cor K^O- Sfc'HIS'J-f 5*^7w — Ki 
^ h7#<&-037 K^^5r{*}#i-5^. F7#^7 F>^7 
-f — /u Kiffcf* £*tT<^3* h7#^?)7 Ku-^^^T^i 
.70 a^tf^^-f^ y ;y Kfy M^fclJ, HUf2L I STtt 
p — K^^-0)T KU^T-#BS^^-53i^ h y *>Sp— K^h 
^■ojr KU^.05— ^Sr^J&J-fS^ ^7 w—yuKi^. YT 
^<OT KU^4-«Sf-r^>^ l>7^7 Ku^.7-f-yu 

*^"T^<y s/ KCs/ K3J»e*^, StlfSS I VTIi^ hT 

^?^-05T Ku^r^ss^tv^^iv h y a 5 * h r^j^-cor 

KU^-O— gc^fiJSiJ-rS^ h7#^7 Ku* 7 w — ^ K 
t7 ? -^Sr«^-r57 f -^7^-/w Kt«j#*ixTV^ 

40 IffrfED I S Tltl^Dx-^WT Kl/^S:Mt3B- K 
hT^^-S:Bi^^(7. d- K^J)7F^I; 
LfC/6 s oTB!lfeL I S Tfrh'&htltz* b 7#^W7 K 
u^T-mliES I VT4#i L•r^#lbi^fc7 ? — ^^r. b — 
K^^-l-J: , ?7^-fe^/45 ; fSi)Stu-57 r -^i: LT7*n-fe 
f-ic u , 7° a -ir ^ -y- ^ fltrie-r- ^ t< ^ y £ T * -fe 

xLx j f-*zw&Ltzmz^ t$i&? ! —s>m£$iw.frt±> 

/^y7 7lC{S^^^c*cfi§l-7 , p-ir ■yr&'&ffi 
5tf t ^4f©i:-r-5 7'n-fey-y-£07 r -^«^^g„ 
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Ziix\,*z>7 f —*&'U bm&x-ftmfa&fr&Tji-tz t 

So 

[Ifjfc^S] HiifSL I S T(D3i> h U ICli, 7 f — ^fe 

St5^t ilr#mi:i-Slt*«3X(±4fS^C07 , n-1r y 
[§t*JS6] Stjf5L I S Til. hTifr<£<D7 

©i-T-Slff*^ 1 , 2, 3, 4Xtt5l5^W7°n-fey-^ 
[if*3S7] BUieS I VTI4, ^. h7^©7 

w t^^tSt-r^If^JSl , 2, 3, 4, 5X14 615© 

fcBUC flrjfeL I STXttBflfES I vt^^^enfcy^ 

liHtite y ys<y?T \z&m £ ftfc^figtc :/ b -t? * -y- 

n -tr j/ — ^ ttftgf. 

[I»*^9] tulEL I ST 5 

11*311, 2, 3, 4, 5, 6, 7 Xti8W.W.<07a-& 

[0 0 0 1 ] 

* ta-r -< £ f ? - 9 % -r p -t y ^ \z m *&-r s b 

-fc y ^rof-^fftftJSa^BBi-S. 
[0 0 0 2] 

srs^tc, ljhmt-cs 

[0 0 0 3] 12 0f4Si?#)& 5f©R I S Cl^ot 
.yl7-<7V<^7' , 7M >£SLT<^£>o Cftli, 

•7-*T?f + J (^^->-te^, BgBP 
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5— oco^SUi 5 oro^^ — vMc J; o Til fr£ix-5 0 
iXhn^^r — isti* ^i^y^y^- (IF), ^x — v\ fu) 
<£r=>— K (ID) v\ g?^ (EX) ^t" — v?, ' 

^^!l7^t^ (MA) ^7"—^, -t LTttIL (W 
B) ^ffc5. I F^t 1 — -^T-li^^-p*^ 1/ 7i>b 

EXXf-v/ff-?7 Kl/7iiftS$n5„ MA^f 

— i/X'lif— ^>-=e y dr^-tr*-?-^ EX?f-^t 
liH-SE^ttfcT KU^Srfflv^-C-r — ^Sr5S#-rs„ WB 

— ^ u- v?^ ^ 7 7- /H-## Mi"= 

[0 0 0 4] El 2 l (Cfft^iSiif i-54§-£<D^V y^-ir 

(0 2 lfliJllI (add) lft4f) T-fe5#-g-tC 

lis mmn-fr^*mmLxm?r-tz^ktf-z!mxtbz>. 

20 m 2 1 *c7>^Rl(±^;&;&c^<^^;*£^LT^5o L 

£X'izmniz.&m?£7"-f&®mxzf£\,\ rrotft. 
. —wmn&mm-rz&E&ibz. p-k^ 

^•IoC^-^T h'l^7|tIi^*!J7;Wil^ 2 ocT) 
oTV^fco 

[0 0 0 5] 12 2 (w^-f^^iJSrfflV^T, 

h*7*—?mnm<n7'B-£*,-9-x--f&ft&mfT-j-z>m'£ 

[0 0 0 6] h7 ( s w) ^^-(OT K l^^^ 

ftgt5fc»0^? r 2l45t^LT*36-r > -*a 

— K ( 1 w ) #^-c757' KL'^.SrSft-f ■57c*!3c7)u^^.^ 
r 3 l±5S^LTV>-5 t>Oi-T5o iP^L (a d d) ^^c/) 
t^7>Kr2 0, r-2 1tiS£Lt^5trott5. ' 

t^5„ a d d-^^-tt^-^^V M'IoTV><jfflT s w 

^^^^mLxmmmh-r^ztt'^mx'h^. i 

^ hTift^cDfl-^i-Sx — h'U-^t p- K^i^ 
50 J: 7 t Lrv^^)7 ? -^'$:P- KtSr-^g^tti^&t} 
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mnx-%^^x\ & <s com ft&m&f wo?* 

[0 0 0 7] 

i&wt>m®;Lj: o t-rzmm) w±iawufc«t pic, 

t£jfctD:7°p-fcs/lHc}o^Tn — K^^lrUfftSS^ 

[0 0 0 8] -tw-c. croigejfi, ±fE(c^-tft£*i 
rttcoT-fc 9 , -^coi^ti-S-t a— Yft<£<o 

[0 0 0 9] 

JEffS^ST'— >fy H7r-^ (D I S 

©7 K^^ii>ctf£:urs^cFnfc^. Y7ft^<o7 y^x 

I STJcg&Sixfc* 1-7^0.7 Ku-^Kg-^Tg 

irtt^iilisnso- k-OtV*;**. h7f- 

TVu (LIST) * b7ft&<D7 b'lsXX&mZft 
X* b7ft^<D7 Ku^lc^LTSSk^tLfcx — ^Sr 

^ (S 1 VT) £{I;t, SHIED I STI±|s]i:x — f(D7 
Kt-^S-#it5o- Fift^t* h7##£gH&<5Cl\ 
p— K^^(73r KU^ICL/i^oXHtJteL I STA><b?# 
c>ixfc^ h7^©7 Ku^-CBSIES I V T 3r#H?. LT 
^bixfcT 5 -^^, p- KA^lCfc 9 T *-tr*d^ffi!li* 
t LXya-z-y-V-lzmSLXteZ ZtZftW. 

t-f-a. ■ 

[ooio] m*m.2mm(D&fmL 7°u-t y^t^- 
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(DIST) <t. a— Yft^<D7 Kl/^f#,?.Jlxt a 

7kwwu ii^cop- h'-fr&cD&nmmtebi? 

(cflflfED I S Tlc3£$S£;h.fc* h7#^(07 KL-^ldg 
F7T-.7"/!' (LIST) k. X Y7ft$><D7 K^f 

70 — x — yOu (SI VT) t, /Dtytiv-^lf^ 
B £ #M-T 5 fitfltr© 7° p * y * ©*«B 5 

#Bgi-5 n- K^J^-t * h7-fo-$-£Ba^<5»+, o— K# 
*©7 K^^.(CL.fz^oTBtJl2L I S T *»ib*f bixfc* 
b7ft^<D7 KU^T-BfllSS I VT$r#BS.L.-C#ibtLfc 
^-^£ N n _ K^^-tcJ: *) 7?t^iSfI$n57 ! - 

^ttftss^b^ibtufci^ffiyx-^ t mm^-? * •* y 

AS £ -tt 3 CirSr 1-5. 
[0 0 1 1] mHtm3m%L<0&m\*, /ntytiSr- 

SIt-fcoT, 7-#07K^-f#I^tf-^0 

i©*cD^ hr.ft^comnm.m^m^^x^m'h 

(DIST) p-K^©7Kl^^-C#S*ih-TB 
50 — K^©7 KWl:M LTSS $ ^xfc^- l-7#^0 

IChu'IED I ST\Z&m.£htcx F7^W7 Kl^^'tS 

H7t — (LI ST) i, ^h7^C7^^t- 
h7^i*W7 V \/7.\z$ii&LX&m&tvtz 

— (S I VT) ^nir j/lf^^— ?m&m 

m.z&m-tz>v.wi<D7a± y^<Dvim : £&&i-z> y 

^^<y7rSr(i^.. B5I2D I S T»4x — Ku-^-C 

h7#^7 h>^7 -f-yu Ki^^ntv^^ 
■%<r>7 Y \s7.ti^%ifr^§fr$:7Ti-$~/<y y Kf y M>ib& 
•9 > SulEL I S TfiP— K^^-«7)T KU-^T-#«.$H-5 

h y ^b- k#^-wt Ki^-^w-s^fijsu-rs^ ^ 

-74— jv Yk* hTft^CDT Y ls*£&f%i-Z>X h 7ft 
-%7 Ku-^7^-^ KirGUf $^T^S^ KT#^cor 

50 I5S I VTIi^ Y7ft^<r>7 Y l/^t#S^5i> h 
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KitfcJf SftT^ST-^Waa^^&^-r-^y * K 
hrt^ft? . fitlfED I S TttmCr—fJDT Ki^ 

^*©7 KU-^lcLfc^oTHufEL I STA»ib^f>^fc 
YT^(OT K^^T-fitlias I VT5r#f.LTf bix 
fcx — n— K^ICj^T^-tr^T^aiJ^S-r 

IC IIhuIE V y 7 r izfc n £ tltzVtmiz 7" a ± y 

[0 0 12] fff#Jg4lE®c7>3g?Jlli, ft*^3fE®ro7 e 

y y Ktr-y Mis liSnxv^T-?^^ Hff 

[0 0 1 3] if*3l5l2«<7?^0^(i, StJftJg 3X1*415 
igW^n-f? y-»»-K)7*— ^«^ei-*5V>-C, BftlEL I S 

biV HiifBL I STC0#BSB#lCHiIf5* 7^974— rVY 

[0014] If #Jg 6 tt. If *3S l . ' 2 , 

3, 4X(4 5fE®ro7 p B-b:^i^-(757 :? -^#t^iS«l-*3V^ 
t, StJf2L I STI±, ^ h7^©7 Ku-^dfln^Tr' 

[0 0 15] IS*«7f2ffi<7)^W(i, lf*JS.l. 2, 

3, 4, 5xii6ise«>7'B-fey-^ro-r- : ?«if&se»w 

\^tz ; r-7\z1mA.X^-9<D7 K^^MtS^tS: 

[0016] ff#Jg8fai8c(D3gB;m N fS*^6^(S7|E 

t*=r — ?<D7 h'^^^nWLfcm^. mil2 L i 

HfJies I VT^fj^b^fc^-^WT f-isT-kttW-LX 

m&iztemmftm&ftmwjii-tifitz <j *- -y y t \z 
-ra. 

[0 0 1 7 ] If Jfc>S9!E®<75S§Wl2. , 2, 

3, 4, 5, 6, 7 Xlt8mM<07°a± -y-y-CDT'— 9 

— v'tHUfeS I VT£#B8.-f S^MT"?^ >tei©^r 

[0018] 
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[0019] zcomvHi. b— k^^-o^^ y frbU* 

ih1-&*7-?T Vis*HWtf®-T-f ZV.ffi^tit.X' 

wm^ritzm^(omm^^m^xfm^. zo^mzti 

•&„ =7—97 Ku^H-»lw5-r?>^P B 1SriflHl-r-6fc«) 
I::, f-^7 Ki^^S:X h7A<&(0^7 KL'^CiSitl 
Srfttt^x.. ^hizmcf—97 b*u*iz7 t-tx-tZ 
JO a— b'$><$bX I- T^^^Kil^lt, n— K^^O^^ 

W±<£>^tc J: 9 , p-W7F^i4>^ 
h7^7F>?, ^h7^7Kl^^A'f)f-?7K 

[0 0 2 0] SSMl, 2X»i31E«&K>3S93K>— Hl&Tg 

<n : T — 7' r-?7KU7.T'l' yfyi'.^^tLT^ 
hT#^T KU^^^Jf-rs^— ^-Y S=rv 9^7. Y7 
T — 7~fr (DIST) t. □-K^7Kl/^TMV7 
•yfxZtiX* h7^7 Ku-^fcfi^-t-So— K-Y > 
v'yi'^^ l>7T-7^ (L I ST) ^. (-7^<&7 

7Y>f-^^-"t!Ja-f-7;i' (SIVT) T-fcSo 
# - T'/KS ^ -Y y a. ^ y i |^ ^ iz tSfig $ tL T *J 

1) t«$n-C^5t<?5i LXMtS. 
[0 0 2 1 ] El 1 14D I S TnWiftbffif&frmLX^^ 
Z>„ m 1 ICi3^^T, D I S Ttt^^T- U-Y 1 0 1 tr- 

i o o, ittsss i o 2 _£*»e>tsrii£ix, v*-^ 

7W 10 1 bftZ 9 /tT- K^«ifi 

f->h^itU?L. -St-Tixti'^-^T u-Y l 0 Ofrb'fi 
hiitzT- h7^7 Ku^-li^T-foS. 
[0022]B12liDIS Tco^i> h y 1 0 6 Sr^LT 
^ l>5 0 H 2 fCjot^T, h y 1 0 6 It? 77 4— >\* 

Kl 03, 7. YT-&-%<07 h'ls*7 j — yU Kl 0 4, /< 
y -y Ktf-> H0 5^^ft5„ D I S TO.7 — 97 K-U- 

$ix5„ 0 3 (riJ^O <£>±&f 2/ his 

«#^ixTU^5o bZixtz^y b y 1 0 6(Cffi# 

-&-mi-£ : t<07—?7 Fi'7.\zttf£.-rz>x b7$i 

<^7Ku-^^i^$ixTV^Ci:l:^5 0 ^ H7^7 
Kl/^7-f-/l- Kl 0 4 \Zt±. -f •s'ryy-T-k LTfflV^ 
SO hMz7—97Y\'7*\ZWm7-9 i k*Y7\,tz^(F> 
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ro^v h!) 10 6 3 ? ^r#n:-fc37!)>if 5 ^Sr^Lti^. 

a^r^LrtJO, DISTro#xy(.H0 6l:f-? 
a s {5H¥$n-5 y Kfy h 1 0 5&^mzt£Z> e 

[0023] 03*2 LI S T<73ibf1si*ifiJc£^L-0^ 
-5„ H 3 d&^T, LISTB^/7W201 t^— 
^TU-^ 2 0 0-, JttS!l§2 0 2 n— K 

ffTls^ 2 0 1 75^ib#ibtt5^ i/t n-'K^h^-T Ku 
*tf>±<Sfy hittgU — ifc-fixtiT 5 — *7 u-f 2 0 

[0024] 04 (2 LIS TKi^V hU 2 0 6 £^ LT 
l^3„ 12 4 ICJ31>-C, by 2 0 6 Y$9 #7 

K2 0 3. * h 7 ift^7 K^7-f —A- K2 0 4, V. 
y KtT y h 2 0 5 LI STIin - K#<p7 K 

h$n-5. ^^7-f-^K2 0 3l:iiS'Jro±fie^ h 

« ! ts#$nxt^ 0 tun HD 2 0 6 k» 

^h7^7K^«iftSl$ftTV^Ctt'ic5. h 
T^f^T K l/^7^-;l- K 2 0 4 ICI2. i£ b — 
#bb.L± 5 £ UT^5^-?&«fFLfc;* h7#<&«7 

KU^^SSlXTV^. Kfy h 2 0 512^0 

i> by 2 0 6j)5tat-fc?>i>t'5d^SLtV>5. 7" 
n-fe y-y-^etb^ldte^y y Kt'y h 2 0 5'tZ-£XM$) 
SrS?LT:fo>K L I S TtfXgoiv h y 2 0 6 l^— 
£^-<y y Kfy h 2 0 5^=tS)l-^5 0 

[0 0 2 5] 15liS I VT«K>fEi:«/#£^LTi^ 
5. I2l 5 l-iSl^T, SI VTIi^/7 M30lif- 
i?7^ 3 00, JttSEl§3 0 2 £*»P>«J5£*iX. ^ b7 
1$^7 KU^T'foSxy h y 3 0 6 A^-fe U ? h 
>;/7W«>f)^fjlx5ii'/i^-h7^7 Ku^.(D± 
(4 try hfc£tttSfL. -Stiilif-^7i"/i>f)^f) 

[0 0 2 6] (H6I2S I VTO^y h y Sr^LTt^-5,, 
06 triol^T, #xyhyii?^7^-/UK3 0 3. ^ 
— $7 4—>V K3 0 4, '<y y Kfy h 3 0 5*'?)^ 
S I VTIJX h7^<n7 K^^« 5 

K3 0 3ICI2?^ "3CO±fi:f y M^fF^ftTl^-S,, -fe U 
* h £iXtz^> V y 3 0 6 ICft^SixTV^^^t^. h 

71^7 Ku^wiat'y hSrtfctfcL, -ft-tnti^-co 

^ h7^7 K^^lcM^-T'Sx-^^^SF^tbru^ 
rttC/iS. f-^7-f-/i'K3 0 4l:ii, s£*h7-ft> 

^^*»or«#Lfc7 f -^d s «#$*tx^5. '<y y K 

f y h 3 0 5lif©i^ h y 3 0 6 i5^"^)T-foS*^£' 5 
L-tl/^5 0 y'n-tr y-tKD|eti)B#fCl2'< 0 y Kfy 
h 3 0 5(2^TM5a^*LTfc»5 . S I VT«#xvh 
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y 3 0 eiC^—Pfrgk&ZtiZk'OJ y Kf y h 3 0 5 

[0 0 2 7] :7*Bir ylrtD^ 7*7 ^ >©){£££■ 

[0 0 2 8] I7l:*t^77-f Vtf)f^^#H3LT, 

10 0 2 9] i7l:j3t^T, IF^f-^t-7D^7i 
fiV^f (PC) 6 0 OcOtf-To— Kift#7 KU^Srffl 
l»TLIST2 0 7|;7; r t^t5. LI ST2 0 7i> 
70 tj^tfenrt^. h7#^7 Kl^Srffl^-CS I V T 3 0 7 
(CT^ir^i-So S I VT3 0 7^?)#b^fcf-^Sr 

X, '&m.(D$i-$rtf&lt1-Z>Zkl±ti:\,\ Z<0£olZ. L 
IST20 7 iSIVT3 0 7 ^b^a^ixfcx — * £ 

[0 0 3 0] p— h'-ftiit<DMA.X s r — > f Jtt5V>T'f f — y - 

^U8o o^b-^— :o7-? isi . 

V T 3 0 7 ^"b^ibi-Lfc-r — y" £ 5rtt;gE^5 0 OTltfifc 

ir5fc*^l2» y y'— '<y 7 7 §roftfe^©Si 
[0 0 3 1] — y/i^Wg^lcoi^-clfcl^-r 
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[0 0 3 2] ESK^-f-J: ^ hTtit&&Tt%\z% 

(CD IST107iSIVT30 7 (Cg^^fT^i^iX- 
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X^ft/4>ofc*§-&f;if;t. L I ST 2 0 7 A»f>#P J ilfcT r 
— :?7 K^^^tr-?^!) 8 0 0\Z.®$m\ZT 
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